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1 Numbers 


Exercise 1 


Evaluate the following expressions without 
using a calculator. 


(a) 2+4x3-(10—32)+1 

(b) (—3)? — (-2) x 4x (-1) 
18 

fe) edt = 

( 

( 


Exercise 2 


Round the following numbers to two 
significant figures. 


(a) 4.235 (b) 0.09776 (c) 102 
(d) 17.49 


Exercise 3 


Evaluate the following expressions when 
x = —5 and y = —2, without using a 
calculator. 

(a) 2y —3r +7 


(b) (-2zy — z?)(z — y) 


Exercise 4 


Find the lowest common multiple and highest 
common factor of 360 and 588. 


2 Algebraic expressions 


Exercise 5 

Simplify the following expressions. 

(a) (—5a) x 3a?b 

(b) (-2z) x (3zy) x (-$xy) 

(c) 3ab — ba — a + 7b + 5a 

(d) ° a) x (—7ab) + (—b)? + (3a)? x 5b 
(e) 6t x it + (5t) x (-2) — (—5t) x 2 — (2t)? 


Exercise 6 


Multiply out the brackets in the following 
expressions, and simplify as far as possible. 


(a) 4— (2-2) 

(b) 2a(3 — a) 4- a?(4 — a) 

(e) cor (3-2 1y) 

(d) b(1— b) — (b — 1)b 

(e) -2K*^H(H — K) + H*(HK + 2K?) 


Exercise 7 


Multiply out the brackets in the following 
expressions, and simplify as far as possible. 


(a) (a+ 7)(a — 1) (b) (c+ 4)(4c — 3) 
(c) (Bx — 4y)(3x + 4y) (d) (2A + B? 
(e (9—20(5t—1) (E) (3a— $ 


(2) C+) 


h) 2(z + 3)(a — 4) - (x - 6)? 
i) (V+ 2/9) (3 - 3/9) 
j) (a+ 2b)(a — 2b + c) 

k) (a? -- 3a — 1)(a? — a + 2) 


( 
( 
( 
( 


3 Algebraic factors, 
multiples and 
fractions 


Exercise 8 

Factorise the following expressions. 
(a) 2a?b — Tab? 
(b) 24tw 4- 18wt? — 20t 
(c) 34/z — Ay /z: 

(d) 15a? — 30a? 

(e) 4k + 8k? — hk 


Exercise 9 


Simplify the following algebraic fractions. 


Qry? 15z(x — 2)? 
(o AE ay 
6y 3x? (x — 2) 
Ag — x? 2a — 10a* 
(c) 233 (d) Ta? + 5a 
(e) 6d? — 2de 
“% 12d — 4e 
Exercise 10 


Write each of the following expressions as a 
single algebraic fraction, simplifying your 
answer where possible. 


2 5 b 5b 
mca ats 


2 3 TOR: 
We we 2yr mz we g? 
a—b 2a+b 10 1 
— -—— + 

2a 2b 


(c) 
(e) 


Exercise 11 
Simplify the following expressions. 


6a 5b? 4 20 


vous AQUI 


1/d ge+a /l1+r 
One OE 


4 Roots and powers 


4 Roots and powers 


Exercise 12 


Simplify the following surds. 


V7 
(a) V3V7T (b) V3V/21 (c) VA 
V2V3V3 
(d) VEDO (e) v80 (f) 2/3-- v3 


(g) V125 — v45- v75 (b) (VT? — v28 


Exercise 13 


Multiply out the brackets in the following 
expressions, simplifying your answers where 
possible. 


(a) V3(2V3 — V2) 

(b) (1+ v5)(1 - 3v5) 

(c) (VT = (V +1) 

(d) (2+ V3)? — 2(1 + v12) 
(e) (2/5 — 5V2)(3V2 + V5) 


e) 


Exercise 14 

Write each of the following expressions as a 
single fraction, simplifying your answer where 
possible. 


V2 1-y2 1 3 
(a) 4 ^3 (b) Va J Vi 
1 10 
(c) 4 — Vp + NW 
Exercise 15 


Rationalise the denominators in the following 
surds. 


1 33 V3 
(a) V3 (b) Vil (c) Vib 
7 V3 
SI ea 
(£) ovi 
V5- v8 
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Exercise 16 Exercise 20 
Evaluate the following expressions without Rewrite the following expressions so that they 
using your calculator. contain root signs instead of fractional indices. 
(a) -9?  (b)(-5* (e) (-2)° (a) 4k? — (b) (4k)? — (c) AWB 
i 1 1x? (d) (3t — w)!/5 
= ED EY e uem 
@(3) oes ©-(5) 
gd 
c 0 ‘ D 
(g) 2 (8) 33 (i) (5) Exercise 21 
9N 72 Simplify the following expressions, replacing 
(j) (2) any root signs by fractional indices. 
5/2 
@) VF (yy () 
Exercise 17 (d) vb} ; (2a)9/443/4 3512/3 
Simplify the following expressions. b1/2 V2z 1 
pb a\3 
(^ © (a) 
(c) a2(a2)? (d) (hk2k)S Exercise 22 
Express the following numbers in scientific 
notation. 
Exercise 18 (a) 919090 000 (b) 10 (c) 9.951 
Multiply out the brackets or expand the (d) 0.0005 
fraction, as appropriate, simplifying your 
answers. 
(a) (a? — 3)(a? +7) (b) (x? 4g Exercise 23 
m? +3m+5 Express the following numbers in ordinary 
(c) ————— 
m notation. 


(a) 56x10" (b) 2x107 


(c) 3.987 x 1071 (d) 7.707 x 1077 
Exercise 19 


Simplify the following expressions, ensuring 
that the simplified versions contain no 
negative indices. (In parts (g) and (h), you 


are not expected to multiply out the 5 Equations 
brackets.) 
2 12 p? 

(a) 3827 (b) (Yb 7) (c) yd 

12y DX Exercise 24 
(d) —7 (e) —1 . 

y y (a) Show that x = 4 satisfies the equation 
" 3b 3c V? "ESL 3y)5 3z--1-17-z. 

6(bc)-? 3(a + 3y)? (b) Determine whether the equation 

(b) a-?(3 +b)’ d = 5 is satisfied by « = 2 and 

a~6(3 + b)-? goce 


(c) Determine whether the equation 
a? — 2a — 3 = 0 is satisfied by a = —1. 


Exercise 25 

Solve the following equations. 
(a) 3(a+ 4) = 7a — 16 

(b) 2z — 7(3 — z) = 15 


12 
(c) = -3-26-y) 
1 
(d x — 1 — (3 — x) — (z eS 
7 4 
pes eese 
M ou ee 
6 iL 
(f) k+1 1-k 
1 2 
(8) i3X 5-3 
d 3 5 
(h) b42 b-1 245 
. x 2 
(i) r-1 z-1 
Exercise 26 


Rearrange the following equations to make a 
the subject. 


(a) 4b = 7 — 22a 
(b) 6a = 5b —3ab + c 


6 Writing mathematics 


6 Writing mathematics 


Exercise 28 


Consider the following question and 
poorly-written solution. 


Question 


The wheels of a bicycle each have 
diameter 63.5 cm. 


(i) Find the circumference of one of the 
wheels, giving your answer correct 
to three significant figures. 


(ii) Each time the front wheel makes a 
complete revolution, the bicycle 
moves forward by the distance given 
by the circumference of the wheel. 
Work out how far the bicycle travels 
when the wheel makes 
375 revolutions, giving your answer 
to the nearest metre. 


Poorly-written solution 
0) ¢=297¢ 
So 2 x 3.14 x 31.75 = 199 cm 
(ii) Distance = 199 x 375 
= 74625 
= 746m 


(a) Criticise the poorly-written solution. How 


could it be improved? 


(b) Write out a better solution. 


(c) ee P 
2 3 6 

a 

UE TES Tm 
3 1 x 

2 aa aa 
1 i? 

Ü x = 

(f) a l+a 

Exercise 27 


Rearrange the following equations to make y 
the subject. Assume that all variables take 
only positive values and in part (b) that 

1 


Exercise 29 is overleaf. 
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Exercise 29 


Consider the following question and 
poorly-written solution. 


Question 


h? + 2k 


Evaluate the expression EUR when 
h — —2 and k — 0.5. 


Poorly-written solution 


—2? + V2 x .5/3 + —2 x .5 = 
4+/1/8-1=5/2> 2.5 


(a) Criticise the poorly-written solution. How 
could it be improved? 


(b) Write out a better solution. 


Solutions to exercises 


Solution to Exercise 1 
(a) 2--4x3- (10— 32) +1 
—2--12— (10-9) 4-1 


=14—-1+1 
— 14 
(b) (—3)? — (-2) x 4x (-1)=9-8=1 
() -e- = = -16+6=-10 
(d) 5+ (-8) — (-2)? x 3 = 5 — 8 — (-8) x 3 
—5—8424 
zd 


(e) (44+8)+2x3=12+2x3=6x3=18 
(When operations have the same precedence, 
work from left to right.) 
Solution to Exercise 2 
(a) 4.235 — 4.2 (to 2 s.f.) 
(b) 0.097 76 = 0.098 (to 2 s.f.) 
(c) 102 = 100 (to 2 s.f.) 
(d) 17.49 = 17 (to 2 s.f.) 
Solution to Exercise 3 
(a) When z = —5 and y = -2, 
2y — 3x +7 = 2 x (—2)— 3 x (-5) +7 


=—4—(-15)+7 
=-44+15+7 
= 18. 


(b) When z = —5 and y = -2, 


(—2ay — z^)(z — y) 

= (-2 x (-8) x (22) - (—5)?) x (-5 - (-2)) 
= (-20 — 25) x (-5 4-2) 

= (—45) x (-3) 

= 135. 


Solution to Exercise 4 


360 = 2? x 3? x 5, and 
588 = 2? x 3 x 7?. 


So the LCM of 360 and 588 is 
23 x 3? x 5 x 72 = 17640. 


The HCF is 2? x 3 = 12. 


Solution to Exercise 5 
(a) (—5a) x 3a?b = —15a?b 


(b) (722) x (ay) x (73v) 


(c) 3ab — ba — a + 7b + 5a = 2ab + 4a + 7b 
(d) (2a) x (—7ab) + (—5)? + (3a)? x 5b 

= —14a?b + b? + (9a?) x 5b 

= —14a?b + b? + A5a?b 

= 31a?b + V? 


(e) 6t x $t + (5t) x (—2) — (—5t) x 2 — (2t)? 
— 2t? — 10t 4- 10t — 4t? 
= -2p 
Solution to Exercise 6 
(a) 4-(2-—2) =4-2+4+¢2 
=2+2 
(b) 2a(3 — a) + a?(4 — a) = 6a — 2a? + 4a? — a? 
= 6a + 2a? — a3 
(c) —62?(3-- 2z — ty) = —182? — 42? + 22?y 
(d) b(1— b) — (b — 1)b = b — b? — b? +b 
= 2b — 2p 
(e) —2K°H(H — K)+H?(HK +2K°) 
= —2K° H? + 2K°H + H? K +2H° K? 
—2K?H --H?K 


Solution to Exercise 7 
(a) (a+ 7)(a—1) 2 à? —a-- Ta — 7 
— a? -- 6a — 7 
(b) (c+ 4)(4e — 3) = 4c? — 3c + 16c — 12 
= 4c? + 13c — 12 
(c) (3x — 4y)(3z + 4y) 
= 9z? + 12zy — 12zy — 163? 
= 9z? — 16y? 


(d) (2A + B)? = (2A + B)(2A+ B) 
—44? + 2AB + 2AB + B? 
= 4A? + 4AB + B? 
(e) (9 — 2t)(5t — 1) = 45t — 9 — 10t? + 2t 
= 106 +471 — 9 


Solutions to exercises 


(f) Ba- 3)? = (3a- 3a - 3) 
= 9a? — 2a — 2a + $ 


= 9a? — 4a + $ 


(h) 2(z --3)(z — 4) - (z — 6)? 
= 2(z? — 4z + 3x — 12) — (x? — 122 + 36) 
= 2g? — 2y — 24 — x? + 12x — 36 
= z? + 10x — 60 
(i) (vVz-2yy)(vv — 3v) 
—z—3/z/y + 2v. /y — By 
= x — cy-—6y 
(j) (a+ 2b)(a — 2b + c) 
= a(a — 2b + c) + 2b(a — 2b + c) 
= a? — 2ab + ac + 2ab — AD? + 2bc 
= a? — Ab? + ac + 2bc 
(k) (a? + 3a — 1)(a? — a + 2) 
= a? (a? — a+ 2) + 3a(a? — a +2) 
— 1(aà? —a+2) 
= a? — a? + 2a? + 3a* — 3a? + 6a 
— a? +a-—2 
= a? + 3a — 2a? — a° + Ta — 2 


Solution to Exercise 8 

(a) 2a?b — Tab? = ab(2a — 7b) 

(b) 24tw + 18wt? — 20t = 2t(12w + 9wt — 10) 
(c) 34/a — Ay /z = 2/z(1T — 2y) 

(d) 15a? — 30a? = 15a?(1 — 2a) 

(e) {k + 3k? — 3hk = $k(1+ 6k — 3h) 
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Solution to Exercise 9 


(b) 
(c) 
(d) 


(e) 


(a) = 


(b) 
(c) 


Say? dy 
6) 3 
15z(r—2)?  5(z—2) 
3a2(r7—2) a 
4Ar—z?  x(A—-x) 4-2 
2:33  2gq39  — 242 
2a—10a^  2a(1— 5a?)  2(1— 5a3) 
7a2+5a  a(Ta+5) 7a 4-5 
6d? — 2de  2d(3d—e) d 
12d—4e 4(3d—e) 2 
Solution to Exercise 10 
2 5 2-5 8 
a a i a 
b 5b 3b+10b 13b 
4*6 1 1 
2 y 1  4-2y-1 
VET VE We We 
3+ 2y 
2/z 
1 1 1 z-z«l 
r zr? go x 


(f) 25 


a-b 2a+b  b(a—b)-—a(2a-b) 


2a 2b 


2ab 

ab — b? — 2a? — ab 
2ab 

ex — 2a? 


2ab 


10 1  25a?—10+a 


T 
a? a 


a2 


Solution to Exercise 11 


(a) 


(b) 


(c) 


d) ete 1l+a 
2 12x 


6a 5b? 10b 


d "3a a 
4 20 4 
zr? gy r 
1/d 1 @ 

z= — X — = 
1/2 d'1 


r? +r x 122 

2 loc 
x(x +1) x 122 
= (l+) -— 


= 6r? 


Solution to Exercise 12 
(a) V3VT = V3 x T = 21 
(b) 4/8/21 = V3V3 XT = V3V3VT = 3V7 


VT T I l 
NU Pa Vs - s B 
(d) V2V3/3 _ 3/2  3y2 [2 
V27 V9x3 3v3 3 
(e) v80 = V16x 5 = V16 x V5 = 4v5 
(f) 2V3 + V3 = 3/3 


(g) v125 — v45 — V75 
= V25 x 5 — V9 x 5 — V25 x 3 


= 5v5 — 3/5 — 5V3 
= 2V5 — 5V3 
(h) (VT)? — V28 = VT x VT x VT — V4 x7 
= 7V7 -2V7 
=5V7 


Solution to Exercise 13 
(a) V3(2V3 — V2) = 2V3V3 — V3V2 
—2x3- V6 
—6- V6 
(b) (14+ V5)(1— 3/5) 21— 3V5 + V5 — 3/55 
—1—-2/5—3x5 
= -—14- 2/5 
(c) (V7 - 1(VT - 1) 2 VT x VT - VT — vIT—1 
=7-1 
=6 
(d) (2+ V3)? — 2(1 + v12) 
= (2+ V3)(2 + V3) - 2 — 2/12 
—4-4-2V8 + 273 + V/3/3—-2—2/4x3 
=4+44/3+3-2-2x2V3 
= 5. 
(e) (2V5 — 5V2)(3V2 + V5) 
= 6V5V2 + 2V5V5 — 15V2V2 — 5V2V5 
= 6/10 + 10 — 30 — 5/10 
= v10 — 20 


Solution to Exercise 14 


(a) v2 1-y2 2V/2-3ü0- v2) 


3 2 6 
| 2V2-343y2 
re 
-523 
RN E "NV VT 32 
2 T 2/7 V14 
(c) 4 taWa 1 10 
O° in VS ^ Vax V8 
1 10 
Wa y 
| 8/3—1- 20 
SES 
| 8/3 19 
= 
Solution to Exercise 15 
@ Lo Lu YS. v8 
“WB VE OVE S 


CET ag Ni yc cR 
o B, VB VS 6 
12 B wx 2 2 2 
(d) DENEN: , bev 
1+v5 1+v5 1-5 
_ T(1— V5) 
1- (v5)? 
T-—TB 
T7 3d 
775 —7 
^ 4 
(e) V3 V3 , V3 V2 
V3-V2 V3-V2 V3+V2 
_ V3(v3 + v2) 
(V3)? — (2)? 
3-- 6 
ME 
—3-4 V6 


Solutions to exercises 


VIS VS v3 
— V6-V8" V8 V3 
_ VIS(V5 + v3) 
(V5)? — (V3)? 
_v5x3x5 +V5x3x3 

5—3 
54/3 4- 3/5 

2 


Solution to Exercise 16 
—(5x5)— —25 
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Solution to Exercise 18 

(a) (a? — 3)(a9 + T) = a?a* + 7a? — 345 — 21 
eg sa + Ta? — 21 

(b) (zz y sa D) +27") 


SER «cS uu Ce Ee Oe 
—az*-bz4z4-7 
T 
—a*-2r4 — 
x 
m? -- 3m 4-5 m? 3m 
(c) - + 
m qm m m 
=m+3+— 


Solution to Exercise 19 


(a) 32-2 = i 
0) my - (2) -3 
or (75-1)? = 496-2 = = 
3 p? 
sss 
(d) — = 12y x y! = 12y? 
e (4) === 
3b-2c V? | (e(be)? = 
© (quss) - (m) 
Be? 
" ( 202 
7 jy 
= (= 
bct C1 : 
i (4) 
2 2 
-(2) 
4 
~ 28 
T 5 
() PEER as + Sy Go 39? 
= A(z + 3y)" 
a-?(34- by? aĉ (3 + b)’ (3 + b)? 
th) a -Et = 
= a*(3 + b)? 


10 


Solution to Exercise 20 
(a) 4k1/2 = 4/k 


(b) (4k)?/? = /(4k)3 
= (Vak? 
= 4k x V Ak 
= 8kv/k 
1 1 
() 47^ = aa 


(d) (3t — w)! = 3t —w 
Solution to Exercise 21 
(a) V2 = 72/3 
b) PI = ypy = y 
5/2 5/2 

() Ssa” 

Je axi? 

vV — pP 


(d) pe pe 


(22)9/Ag3/4 ^ 95/4,5/4,8/4 — 952 


e) V9x 2g ^: — zi 
3512/3 
(f) "su 512/313/2 — 542/3+3/2 — 5413/6 


Solution to Exercise 22 

(a) 919090000 = 9.1909 x 108 
(b) 10 = 1 x 10! 

(c) 9.951 = 9.951 x 10° 

(d) 0.0005 = 5 x 1074 


Solution to Exercise 23 

(a) 5.6 x 10? = 5600 

(b) 2 x 107 = 20000000 

(c) 3.987 x 107} = 0.3987 

(d) 7.707 x 1077 = 0.000000 770 7 


Solutions to exercises 


Solution to Exercise 24 The solution is z = 4. 
. . 12 
(a) The equation is Y 3 _ 95 
(c) 4-3 =26-y) 
3r2-1-—17-— zm. 


12y — 15 — 10(5 — y) 


When z — 4, 19g — 15:550 — 10y 
LHS —3x4-41-— 13, 12y + 10y = 50 + 15 
and 22y = 65 
RHS = 17—4- 13. _ 65 
ae £9 
So x = 4 satisfies the equation. d 
(b) The equation is The solution is y = 95 
9x — y — 5. 1 
"uM (d z—1—-(3-2)-(z—7)- 
When z — 2 and y — 14, 2 
LHS = 9x 2 — 14 = 4 4 RHS. z-1-3+r-r+7=5 
So x = 2 and y = 14 do not satisfy the 1 
equation. t+3= 5 
(c) The equation is 5 
a? 20-94. 7-2 
When a = —1, The solution is x = i 
LHS = (-1? — 2 x (-1)-3 7 4 
=142-3 (e) ¢-_ = 31 
F 5t Dec es 31 x 5t 
= RHS. t BE) 
So a = —1 does satisfy the equation. 35—4 — 155t 
Solution to Exercise 25 155t = 31 
(a) 3(a 4- 4) = Ta — 16 "E ee 
3a + 12 = 7a — 16 B 1 
12 + 16 = 7a — 3a The solution is t = B 
a=7 W Epi ET 
The solution is a = 7. 6(1—k)=k+1 
(b) 2a — 7(3 — x) = 15 6—6k —k41 
2r — 214+ 7x = 15 Tk —5 
9r = 154 21 "E: 
9r = 36 (7 
r=A4 


The solution is k = 3 


11 
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12 


(g) 


1 2 
13X-5 3 
3 = 2(13X — 5) 


1 
The solution is X = 


1 3 5 
b2 b-1 24b 


(b--2)(b — 1) (5 =) 
_ 5(b+2)(6-1) 

7 2 +b 
b—1-3(b +2) =5(b-1) 
b—1-—3b-—6=5b-5 


Tb = —2 
2 
UE 
The solution is b = -5. 
(An alternative method: 
1 3 5 
b+2 b-1 2-b 
3 5 1 
"b-1 24b b+2 
3 4 
EEUU 
— 3(2 -- b) = 4(b — 1) 
— 6 — 3b = 4b — 4 
7b = —2 
2 
TT 


2 
The solution is b — =z.) 
x 20 
etl z-1 
x(x — 1) — 2(x + 1) = (x + 1)(x — 1) 
r’ —¢—2a-2=27-1 


3r — —1 
1 
py = —— 
3 

mE 1 

The solution is z = gc 


Solution to Exercise 26 


(a) 


4b = 7 — 22a 
22a = 7 — 4b 
_ 7-46 


Oo 99 


6a = 5b — 3ab + c 
6a + 3ab = 5b + c 
a(6 + 3b) = 5b + c 
5b+c 
G= 
6 + 3b 
(assuming 6 + 3b Z 0; that is, b zz —2) 
3—a 


21k +ah = 


84k + 4ah = 3—a 

4ah + a = 3 — 84k 

a(4h + 1) = 3 — 84k 

| 3—84k 

= 4h+1 

(assuming 4h + 1 Æ 0; that is, h zz —1) 
2,8 6 

m 5a Tm 


3 6 14 
5a Tm Tm 
3 —8 

ba m 

— 40a = 21m 
|. 21m 

| 40. 

3 1 T 
T r41 4a 
3 1 Z 
2 x+1 4a 


E z?^(z +1) 


A(2x + 3) 
(assuming 2x +3 Z 0; that is, x 4 —3) 


1 p? 
f) -- = 
(b a l+a 
1 b? 
a l+a 
l+a=ab’ 
ab? — a = 
a(b? —1)=1 
1 
"= Pi 


(assuming b? — 1 Z 0; that is, b A + 


T 
m 
pe 


Solution to Exercise 27 
(a) z — 2y? =9 


dy? =x-—9 
= 

_ J #=9 
dad a 


(Note that the equation is valid only for 
values of x such that x > 9, because if 
x <9 then the square root above is 
undefined, and if x = 9 then y = 0, but 
we're told that y is positive.) 


(b) (2y — 1)? = 4a 


2y—1-— 2a 
2y = 2a 4-1 
_2ya+1 
DNE 
2 
c — — 3gh 
(c) E 
2 = 9g?h? 
y 
2 
Y = 9g? 
3p+ A 
a= =7+4 
y 
a | 3pt+A 
T+A 


Solutions to exercises 


(e) (y? — 7)" = pq 


y -T= pg 

y=T+pe? 

y= VTE 

(Note that the original equation is valid 
only for values of y such that y? > 7.) 


ye 4-3. 
y^ = (4— zy 
y = (4— xz)? 


(Note that the equation is valid only for 
values of x such that x < 4, because if 
x > 4 then the expression (4 — z)?/? is 
undefined, and if x = 4 then y = 0, but 
we're told that y is positive.) 


Solution to Exercise 28 


(a) Here are some ways in which the solution 


could be improved. 
For part (i): 


e The formula for the circumference of 
a circle is quoted correctly, but the 
solution should explain what the 
symbols c and r represent. 


e The calculation on the second line 
needs some words of explanation. 

e The solution should not use the 
number 3.14 in place of the 
calculator value for 7. 

e The solution should explain where 
the value 31.75 comes from. 

e The solution should indicate the 
rounding level (here it is to 3 
significant figures). As written, the 
quantities on either side of the final 
equals sign are not equal. 

e There should be a conclusion. 

For part (ii): 

e The reasoning underlying the 
calculation should be included. 

e The working should not use the 
rounded answer from part (i); this 
has introduced a rounding error. 


e 74625 is not equal to 746 m. The 
conversion from cm to m should be 
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given correctly and the rounding 
level should be included. 


There should be a conclusion. 


(b) Here is a better solution. 


(i) 


The formula for the circumference c 
of a circle is c = 25r, where r is the 
radius. 


The diameter of the wheel is 
63.5cm, so the radius is half of this, 
31.75 cm. 


Substituting r = 31.75 into the 
formula above gives 


e=2x7x 31.75 = 199.49.... 


The circumference of the wheel is 
199 cm (to 3 s.f.). 


One revolution of the wheel moves 
the bicycle forward by the 
circumference. 


So the distance moved in 375 
revolutions will be 
375 x the circumference 
= 375 x 199.49... cm 
= 4809.1... cm 
= 748.091... m. 


The bicycle travels 748 m (to the 
nearest m) in 375 revolutions. 


Solution to Exercise 29 


(a) Here are some ways in which the solution 
could be improved. 


It is good practice to indicate the 
values that are to be substituted for 
the variables, for example by 
starting, 


‘When h = —2 and k = 0.5’. 


The calculation should begin with 
the expression to be evaluated, 
h? + 2k 

3+hk ` 
(—2) should be in brackets, 
particularly for (—2)?, which is not 
the same as —2?. 


The square root sign should extend 
across all of 2 x 0.5. Alternatively, 
2 x 0.5 could be written in brackets. 


The fractions should be written 
correctly. For example, by the 


BIDMAS rules, 4 + /1/3 — 1 means 


vI 
44 —-—1, 
* 3 
which is not what is intended. To 
avoid confusion, you should write 


fractions in the form — wherever 

y 
possible. 
The number .5 should be written as 
0.5. 
The = sign should be used instead of 
the — sign between 5/2 and 2.5. 


Putting each step of the calculation 
on a new line would make the 
calculation easier to follow and the 
conclusion clearer. 


(b) Here is a better solution. 
When A = —2 and k = 0.5, 


h? +v2k  (-2)-4 v2 x 0.5 
3+hk — 3-(-2)x0.5 


4+ V1 
J= 


